Analysis of coupling between hydrodynamic and thermal instabilities in non-Boussinesq convection by Suslov, Sergey A.
 
		 ffflfiffi! "fi#fi$ %&
'()*'+
, 
' ffi)%fi$(-, .	/ffi0ff1ffi)fi$	2 3547683		fi$	09
3;:3fi$<ffi)
=?>A@CB7>ADFEflGH=/I)JLKNMPO
Q#RNSUTVXWZY[R]\AW-^`_ba
TcWedURXY[TcWZfhgXi#T\kj;lm^YbSknoWZfe\qprts7\ufevR]VwixfeWZy^`_zk^noWedUR]V{\}|nAR{RX\oix~T\jr

^1^?^^YTr<|nAR{RX\oix~T\j#uCCŁrnixWZVT~fZTL
mchLC C¡U¢c£0¤N¥q¦L)¤§
¨ª©7«]¬1­®u¯c¬
°²±L³´µ$¶Pµ]·w´¸o·wµH¹XºL»q¼cµ¹X´²ºL»·{½µ½)»[c»q¾´µ¹{³u»u¹]c¶A¶A¹]´²ºL»A½/½¸A¹w³¿c½´³oµ]·wc
»A½¸u´²ºL»½¾U½´µ[½À¹w³oµ[Á¹]c)¼¶PºL¸o·[Âuµ]¶ºL½w²´²ºL»·µc¹X´ºc·w½µ]´¹Ã/Ä»uÂoµ]·[³u±L³´µ$¶Pµ]·
´¸o·wµ¹XºL»uÂu²´²ºL»A½#ÅA¸uÂÂoµ»u½w²´¾+c»uÂ´·wc»u½¶ºc·w´¶A·ºc¶Pµ]·´¾5¼·wÁ´²ºL»u½[¹]c»·wµc¹w³Æ¸u¶´º
ÇÈCÉ
ºcÊ´³oµ¿¼cµ]·{±cµ3¼c¸oµ½$c¹X·ºL½½[´³oµÅuº1ËÌ·wµ]±L²ºL»ÃmÍb½w½º¹]Á´µÂ}½¾U[$µ]´·¾5Îu·µÏU»o±
»oºL»A»oµ·w´²µ½·µt·µ½¶ºL»A½²ÎA²µÊeºc·b[ËbÂoµ½¶Pµ¹X´·w¸uÌºcÊ7ÅAº1ËÐ»u½´ÎAÁ²´²µ½»oºc´-ÊeºL¸u»uÂ3»
²ºËF´µ$¶Pµ]·w´¸u·µÅuºËÑ½´³A´·µÒ´¾¶A¹]c¾ÓÂoµ½w¹X·w²ÎPµÂ;Î¾Ó´³uµÒÔ0ºL¸u½½Á»oµ½Õ&¶u¶u·º1ÖUÁ[
´²ºL»ÒºcÊ´³oµ<×¼U²µ]·NØ´ºcÏcµ½µÕ¸u´²ºL»A½]ÃqÙ`»Ò´³u½/Ë/ºc·ÏË/µH¸u½µHÚ½µ]´/ºcÊÜÛÜº1Ë)ÞÝc¹w³3»q¸uÚÎPµ]·
µÕ¸u´²ºL»u½)½w¸o±c±cµ½´µÂÎ¾Òß!ºL¸A¹]¹]»ª´³oµ<µ·w²¾&àácâ
ÈUã
½-´ºÒÂoµ½¹X·w²ÎPµH$³u²±L³Uä´µ[¶µ]·{´¸o·µ
[²ÖµÂÒ¹XºL»C¼cµ¹X´²ºL»ÅAº1ËflÎµ]´ÞË/µ]µ»ª´ÞË/º#¼cµ]·´¹]ck¶A´µ½Ãqå;µæA»uÂ´³u´0»uºL»UÔ0ºL¸u½½»uµ½Õ#»U
½´Îk²´²µ½?³u¼cµHµ²´³oµ]·³C¾UÂo·ºUÂo¾U»uc[¹çZ½³uµ·À¹XºL$ºL»´ºÎPºc´³Òº1Ë)mc»uÂª³u²±L³UÜ´µ$
¶Pµ]·w´¸o·wµ$Åuº1ËÑ½xèºc·t´³oµ]·{[cbçeÎA¸uº1¾Lc»u¹X¾cÀé¶A¸o·µ²¾Ó»oºL»UÔ0ºL¸u½½w»oµ½ÕoèH¹w³A·wc¹X´µ]·c»AÂ;´³oµ]¾
¹]c»ºU¹]¹]¸o·m½¸u²´c»oµ]ºL¸u½w²¾<´!¹Xµ]·w´c»¼c¸uµ½éºcÊA´³oµ/±cº¼cµ]·w»u»u±¶k³C¾U½¹]cq¶A·wc$µ]´µ]·{½çe´³uµ
½º¹]cÁ²µÂ*¹XºUÂu$µ»u½w²ºL»UÞêÒ¶PºL»C´½xè{Ãå;µÒ¸u½µ[Ë/µÏU²¾;»oºL»uÁ»oµ·<c»uc²¾U½½H´º½w³oº1Ëë´³A´
½¸A¹w³½²´¸u´ºL»u½¹]c»ÎµH½¸u¹]¹Xµ½w½Êe¸A²¾$$ºUÂoµ²µÂÒÎq¾´Ë0º[¹XºL¸o¶A²µÂ¹]¸oÎAÁ¹Ñ¹XºL$¶AµXÖÒÛÜc»uÂAc¸
µÕ¸u´²ºL»u½ÃØo¸oÎA½µÕ¸oµ»q´²¾;´³oµ¿¸u»oÊeºLÂu»u±L½ºcÊ-´³oµ¿ÂoºL¸uÎA²µ°Ñºc¶uÊÑÎA²ÊZ¸o·w¹]´²ºL»u½»q¼cºL²¼U»o±
½³uµ·-$ºÂuµ½)Âoµ]´µ¹X´µÂ3»ªË0µÏ¾ª»oºL»oÔ/ºL¸A½½»oµ½wÕ[[ÖUµÂ¿¹XºL»C¼cµ¹X´ºL»3·µ»q¼cµ½´²±L´µÂÀ
c»uÂÓ´³oµ[¹XºL[¶A²µ]´µ$½µ]´<ºcÊ?·wµ½¸u²´»u±ÅuºËì¶A´´µ]·w»u½<½´³oµ»;½´¸uÂu²µÂÓc½<ÊZ¸u»u¹X´²ºL»u½bºcÊ?´³uµ
±cº¼cµ]·w»u»o±¶A·wc$µ]´µ]·{½]Ãéí-³uµ½¶A´²ºä´µ[¶ºc·{c¹XºL$¶Pµ]´²´²ºL»
Îµ]´ÞË/µ]µ»+½³oµ·c»uÂ;ÎA¸uº1¾q
c»u¹X¾îÂu½´¸o·ÎAc»u¹Xµ½ª»î½´·ºL»u±L²¾Æ»oºL»UÔ0ºL¸u½w½»oµ½Õ}·µ]±L$µ;½¿c½º[ºÂoµÁ²µÂÆÎ¾Æ´ÞË/º
¹XºL¸o¶k²µÂÒ¹XºL[¶A²µXÖªïH»uð]ÎA¸o·±Ûéc»uÂuc¸$µÕ¸u´²ºL»u½Ãí-³uµÑ·µ½¸A²´½ºcÎu´cÁ»oµÂÊeºc·´³oµ½µH$ºUÂoµ
µÕ¸u´²ºL»u½b·µt´³uµ»3»q´µ]·¶u·µ]´µÂ3Êñ·wºLÌ´³oµÚ¶A³C¾U½¹]c¶ºLÁ»C´-ºcÊm¼U²µ]Ëòc»AÂ´³oµ»u´¸o·µtc»AÂ
c½¾U$¶u´ºc´Á¹<ºL¸o´¹XºL$µ½ÑºcÊ!Á»u½´ÎAÁ²´¾[ºÂoµ¹XºL[¶µ]´´²ºL»¿´Ñ·±cµt´$µ½-·µÂA½¹]¸u½½µÂÃ
óôÜõcöL÷mø/ù?úõLûä÷Üô.üô?øìý/öL÷þ0ß  ø 0ô/ûhõLûä÷Üô
	
fffiffiflffi !#"%$&"'$()+*'ffi,.-/%0fl11
2ff34"%15768'9"%:%7;8<>=@?AAB
!$1
#"DCFEGffi(C
ffi572H*%2%I"DCFJKGL"%$15MffiN21ffi
:20"'#*I"DCPOFffi
(>%6Q121IR2S$19"
TVU0WYX[Z]\#^`_acbff\dXde]fg^0hiXIj>kSl1jc\IXdjg^'m1UnT	jm+\poceqXdeSr1sct[uwvFtIxffiyffy+uwv{z0|Lsffu}z0|ff|Ls
 


#5 
%#
ffiN#1{!#"%$F%%6Q120"K"' "'$ *9ffiN:KL" ;Q< *9ffi]C !#"'$4"'5 6Q1%9"':
; ffi221
(,P"%>"'$ (+ffiN ,9!ffi
g:("'$(1%Nffi
 fl5:N[9
	
 
à
Ç
â
fiff
È

Ç
â
 flffi
à
! 
â
ff
È

! 
â
 "


à ç`à1è
# 0"D	1
P"D	i*ffi1]CNffi
, *ffi1"%21ffiN(6N9"'K16ffi%9"' # C4"'$(S,ffi69fl!("%$%$ fl%57
(,
1I"'$) Nffi
, 6Q1
 2w$ffi

NiM "wffiN#N 21+*gI"DC'&($ 6N9"' ffi%ffi"'$%5 ffiN ffi

5M9
"wffi#
1 9")(*)81%
"M"'5 6Q1%9"':(%1 ;,+ ffi
 ;,-wGH;,+/. ;0-1&2 )#%21:(%% 

g:Nff* 9
fi3K9N:221	-4565873%:2w$.ff  121 # 1 # C "%$:9 ff<;= 92w$>;? :5 # 1
!@c:9"%
(
A E
ACBED
A E8FHG
ACI G
= AKJ -ML3
A E8FHG
ACB D
A E8FNGOF>P
ACI P
=RQ
ATS
AHI G
D
UWV
L6X
-/EYQZ4 3[TG
D
AC\ G]P
ACI P
-/?3
E
 
^
A ;
ACB D
F_P
A ;
AHI Pa`
=cbKdae
d
B D
4
e
V
A
ACI P
^
O
A ;
ACI P_`
J -gfc3
!$1{"'$Yh{'ffi$ffiflqGji 0Cg
(N!9
k3n%ffi
("%N 
c:5 # 11G

_;D#5 
%#
ffiN"'5 6Q1;
9"':(%>l) %1
(21mX
#
0"D	1
&"%$	ffiNN#{ffi
."'$(:.1N#1
2>6ffi%ffi5 0"'nb ffi
R
1 ffi
oqp



<sr
ç

+Kt

-
èvu



<

<
xwKyq
t

<
u

àê


<{z}|
z~
x

+Kt

-
ê

<
x

p


<
"

<
fl
<

È
à
<
ê


($ "'$%57g(C
95 #2{6%%%:(%
e
4 flffi 9
6Q1
2w$ffi

(1N  0"'15 #
1
#
C
"'$ ,N#
#
ffiN5 ffi%H21ffi
%*99"'#
Ł4E
d_
=R4 flV 21Nffi%1 2++*#"DCffiGg1%6Q120"'I*1NIC'&_($
6%#5M9C "'1ffi(C 6ffi'ffiN#NNQff S#*ffi1

#
C
#
:ffC9
2C fl21F-
9"%:'ffiN 21
*2"%


 )21ff*I"DC3 G "'$(>ffi66N#.N
,ffi#"':(
9N 6%%%:(%7,'ffi(1
">-fl211 2
*120"'#
 

 2w$ffi

(1NY37
#
C "%$1#)215
#

L"'ffi
 -/57lg 21
*2"%
 
  2w$ffi

NY3& %
	 #
c*ffi1]"',9"')#
 "'ffiNn"DV&161%
"w9"%#* 1,#5 !-g]3 57lg1 2
*120"'#
 

 2w$ffi

N L" -UYVJ1n!J1X 3 = -M7'L6'5'L>4L>JQ7>4}5jJwAj ?3 9
 -gŁ]3
9"%:'9N21
*2;
"'#
 
& 21ff*I"DC 9"M-MUWV!lJ1n!*JsX* 3{= -4'5ffiAAjJwAjJ'Aj3&0? 
N#
1ffii:#&6(%6Q1]"DC
*9ffi%9"'#
 -/:6 "' ?ffiA8P3!I"'$"%15768'9"%:%46NffC7C5 57"%C
#
+6 c
(,M%ffiN ffi

%%:NI"
)"%$ ffi66Q+ffi1
2 ffifl5:N#"%6N# #
"'
#
#N#"DCP571S
(ffi"fl:
 #
)"'${2N[ffi%¡;
2+ffiN,¢	:%#
1@ fl5:N[L"'ffi
£&a %iVi1
(++*:(!"%:
(1%]"wffi
( "%$i5712w$9
5
ffifl"'$
"%1'92"'#
&
¤
÷mø/û/  Aô¦¥û÷Üô£§¨Æù/ôª©`÷Üßø/ûô¦«T¥ûô ö  _«Üû/  ­¬{ó®
2 N#
1ffi!"w
#
N##"DC ffi
ffiN#C%# 9fln"'1ffi(C6ffi%ffiNN#1N
#
ffi2 ff 
"%$ %,574 %:5¯;
5M9%±°1 #
Z²K#,C&³46´VI")%0*1ffiN)"%$9")"%$ 5 ffi%,#
ffiN!"'
#
#N#"DC 2:*ffiUYV(-Mn 3P$ffi
k c#
C .%#
,:Nffi%I"DC.ffi

#
ffi"'$ 21#"'#2+ffiN S+*M
:(5
#
Yµ 9
 2%#"%21ffiN`#"':(
#
ffi
(21
S+*ffi %6Q1
 
ffi% 21
"%
c::&($( %1ffiN!N1ffi
(, ("%:
#
ffi
21 ffi576NIR2+9"%

'9"% 2:*ffin¶¸·`-µ`3 %$ff!
 fln"'$#	%,57
#
C7"'$(i6N[9
7%N#MN#
 
²K,C&H4-/ 3n$ffi
 6Q12:Nffin%$ffi6Qi9VV1NNM#"V$ffin"D	E°115 g5 4L"V	+*1
c:5
#
%Kµº¹n= A>pA8}587
4f?'
(d)
 !²±oÃàÃÛé»oµ·½´ÎAÁ²´¾Âu±c·wc c»uÂ*´³oµ$Âu½´¸o·wÎAc»u¹Xµ#c$¶A²æk¹]´²ºL»Ó·w´µ½»&·µ]±LÁ$µ
çeÙè{Ã
ffi
 µ

= 46*4ffiA6fC&º($# #7"%$ %}; 2+ffiN#N1 2g#5 
%#
>;L.6Q#
c"!&i16Q1
(
,&

"'$ *9ffiN:(1Pffifli6($cC2+9N 6ffi'ffi57"%17#
 "'$ *21#
#"DC ffiflP-UYVJ1n!J1X3>#"%$17N0flY"
i,$"{5 g5:(5 2%%1{"%$¯°1% N0*1N`R%"!&£($P%%:NI"'#
,Mff 69"%"%1%
 ;
68
 
>"%$S

(N
(+ffi 
"''ffi20"'ffi
ffifl "D	 #"%:
#
9
21S	+*!1
*N6Q1n21
"'%1
9" 	+*
:(5
#
%ffiµ¹ 9
 µ

$ff!

#
C *"%2+9NKffi""'.N
(1 #
fi²K#,C&ª4c-/ 3&£¢	9"'$
]"':
#
ffi
2 	ff*ffi{1
*N6Q1
#
1N#
,4"'F"%$i'95 
#
'ffi
(2w$ ffifl "'$ 6%
#
N5 (%6Q1;
%#
 %N[9"%
£&¦ 1
2 "%$C $+* "'$( 'ffi57)6$C%#2+ffiNS
9"':ffiG`
ffi5 N#CffiG"%$ %$1ffi
!$2w$7$ffin5 g5:(5 
1ffi`"'$( #
(2"'#
P68ffi
" ffiflQ"'$
#
9%2S  *N21#"DCF6%9RN}&
(${#i21ffi
%#"'
"4!I"'$ 21ffi
21N#:%#
{5 ffi#
g:%N#ff*.ffi
 3 ffiN:(2121 -45'587ffi30G
#
:("
9""%$9"F"%57MI"F	ffi>ff*1N' ffi "'$9" "'$ #
"'
#
#N#"DC Sffi>21ffi:1
#
C "'$( 'ffi57
%$1ffi 5  -!I"'2w$#
, "'$	+*1
c:5
#
w34%9"'$(1i"'$ffi

#
C "D	 ]"'#
2"{571&
($9C5 6g"'ffi"%2
#
$+*g#: ffifl`"%$F]Cg]"'5  0"'15 #
1
#
C "%$F1N9"'I*1NIC 
ffi;
%ff 
,$
#
%$(g>ffifl µ¹>ffi
 µ

fl>!$2w$ "'$ "'5 6Q%ffiNffi576NIR2+L"'ffi
 '9"%
¶¸· P68ffi%#"%#*ffi6&g
(21 µ¹>ffi
/µ

9% 	NN!%6ffi'L"'1 fl%5 1ffi2w$ ffi"%$1GH#
 "%$
21
"%"ffifl8fl:"%$1V1#*99"'#
>	 21
H"%$ 2%168
(
,4S+*ffii1
*N6Q1V"'
#
P#
16Q1
(1
"
#
:("4%:
#
12" "' 	16 cN#C.
(
N#
+9{
"''ffi20"'ffi
£&£($7C"%15 9"'#2
]"':
#
ffi
2ffi576N##"':({g6ffi
(%ffi
.
#
:(" "'$
#
ffi2 ff %N#:("'#
#
"'%:21

g:Nff* ffi
 3KffiN#:212 -45'5'
#
3>ffi
 ffiffi6g"'1 "' "'$ 21571
(%ffi
>;L ffi
ffiN#C%#P

g:Nff* ffi
3K9N:221 -45'58ffi3 i"%%:
219"'&"% "%$ % 
 ffi576NI"':Y¹1-
B
3
ffi
	

-
B
3F21ffi%%%6Q
#
, "' "%$ #"':(
#
ffi
(211>!I"'$ 	ff*ffi1
c:5
#
1µº¹Fffi
 µ

G
%%6Q12"%#*ffi1N#CffiGQffi
 %1ffi

 
¦ff	 
¹




¹


ff 









ff
çLè


¹ff


¹¹

ff 
¹





¹

¹

ff	 









¹
flfiffi
¹
ff

¹




ffi

¹
ff 
¹
!




¹"H¹
ffi
¹
ffi
!

ff


ff


¹

¹
ff	 
¹
 #

¹


¹
ff 

 $





¹
fi%ffi

ff 






ffi


ff
¹





¹¹
ffi
¹
ffi
'&
ff
¹Ã ¹Ã)(

4f?8
!$1  = -FªJNJ%;KJ S 3 G"%$R%]"H
P21ffi%%%6Q
n"'{"%$ ffi% ffifl 95 6N##"%:ffiG
"'$ 121ffi
 ffi
( "%$ "'$#% 
7"% "%$ 68ffV1 ffifln¹7= g6-	µº¹
(3Fffi


=
g6-	vµ


(3&ª($)ffi"%1%#Ł  ffi
 2}& 2}& (1
ffi"%)21ffi5 6N#&21ffi
  :,9"%6&¦D
 1Fflffi)-M73
"'4'9"%]flYCP!@c:9"%
 -4ff3 -gfc3 "'$ *ffiN:g"'ffi
 ffifl ]"': # ffi
2 95 6N##"%:1 $:N# # 
,ff*%
 # C >C"%15 ffifl"'$ 21ffi:6Nk99
ffi: !@c:9"%
(
d
P
d
B
=

P¶
·
P
D
B
·
P¹


¹
D
B
·
P




J d
P
d
B
= ¶
P
D
B
P¹


¹
D
B
P




J -3
!$1<PS= qPffqg6-/

P13 =

PQg6-/

P13 G}¶aP!= ¶¸·
D
v¶

9%V"%$	,
*ffi9N:Kffifl"%$
N#
+ffi1 6 # N5@ffi
(BffiPflfi = Bfi·
Pflfi
D
#B

Pfi
Gffffi'JwO = 46JLffi%i"%$ 21576N# 9 ffi
(ffi:
21 721#1
"'>("'%57
 # C&"%$)]"'$ffi,
ffiN##"DC 2
I"'ffi
: :%N# * ffi
	3KffiN#:212
-45658 # 3 !


t


t

P


¹


"}P#

Pfl"H¹


¹


"}P#

Pfl"H¹"

È
Ã
2 N#N 21 721
"% #
M"'$(  # ff*ffi4]C"'5@68
ffi
 6($cC2+9N ,ff*%
#
,P6ffi'95 0"'1
"'$c: 5M} #
,Pffi
9N#C%#ffifl "%$ 21571
(%ffi
>;L gCg
ffi5 #21!P

"'#*[9N8"w9Ł N&
	
M"'$"D	 ffi576NI"':(@:9"'#
 -3P!$#2w$ ffi%21576N0"'N#C 12:6N#1
fl%5 "'$ 69ffifl"'$ 6$ffi%4!@c:9"%
(!&$# %
(,7"%'ffi
]fl%5 9"%

p
¹
&%
¹ ' (
(*)
·
¹¹
(
(

p

+%

' (
(*)
·

(
(
 
¹

t-,
·
¹
 


t-,
·


.

t
)
·
¹

(
(
)
·

(
(
 "x
t
)
·

¹
(
(
)
·
¹¹
(
(

z

t
)
·

(
(
)
·

(
(
 /10
t
/
	4%:24"%$4ffi5 6(N#"%: !@c:9"%
 -3V"'>"'$(421ffi

(2+9N fl%5
2
V}¹n= V}¹3%J¹
D
V

¹
D4
V

 
J
2
V

= V

]J

D
 
V

¹
D d
V

5
-M3
!$2w$ $ffi
#
1
 ffi
9N#C% 
 h :21 91
$(1571 ffi
  N571 -45 873&K? :5712+9N
*9ffiN#:9"'#
 ffifl7"'$( 
#
ff*ffi 2g5721
"' 9" -UYV!Jsn!J1X 3 1%:(N#"'.#

4
= Aj58L'7G
 
= Q8_p?6fA(G
d
= 4GHJ¹ = J

= A !$#2w$ 21%%6Q
M"%	(nCg6Q Lffi&2+ffi Ł
ffiflK"%$ Rjg1 6Q
"!!#"%$ "%$% #
*ffi9%[9
c"!N#
6ŁV}¹n= A GHV

= A(G V

=87
¹"_-
9
";:
V¹

ffi2;
21
(,i"'i"'$(21N[9%%IR2+L"'ffi
,#*ffi1
>#
mh :21 91
$(1571n9
m N#5 -45 873 G}( 
#
N#1
>&7>&*4)ffi
 >&7>&L>&ªD
 %(1 "% :
(flffiN&"%$
#
#fl:(%2+L"'ffi
&
9"' "%$9" "'$Mflffi:4"DC6Q1
ffifl @:(N
#
% -V}¹	<JsV

<%3!ffi%468ffi%%
#
N #
]Cg]"'5 -M3Q3SN#
+9%N#CM"'
#
N
#
ffi2 ff G
- A(G A3´
#
3iffi
 2+3 
I*:9NN#C
#
#fl:2+9"%
,)5717-= Q J¹JwA3i9


AjJ
7
Q J
5>
d

´
ffi
  3P#
"'1%ffi2"%
, 57g

7
:@?BA'"
9
?DC
9
";: -
J
7
-E?DC"?BA
9
";: -

&qc"w
#
#NI"DC ffifli"%$ 
#
ff* Rjg1
68ffi
"'n ("'%57

#
C>"%$ ,
*ffi9N:GF,¹H

ffifl  6
#
N5 
#
"'ffi
(1
#
CPN
(+ffi±°;

, !@c:9"%
(-M3 
#
:g" "'$(F!@c:#N
#
%#:5 -IFT·
¹H

. A7fl "'
#
#N#"DC
#
2+ffi:ffifl`"%$
"'#5 i*ffi1%
3
F,¹H

=KJ
¹¹
D
J

L L
4
L
7
4
4
 
V

¹	<
V


<
D
-
J
¹¹ºQ
J

3

J
J
¹¹n= J¦¹
D
?6V

¹	<
DM4
V


<
J

= J

D
?
d
V


<
D
 
V

¹	<

N
$1

d
= 47"%$M]"w
#
NI"DC 2
I"'ffi
{fl !@c:N#
#
[ 3O 3 ffi%}3 J¦¹ G J

.fiA>´
#
3{J

.
 
J¦¹´ 2ff3{J¹E.
4
J

´ ffi
& 3i4ffiNIS+C ]"w
#
NP#fl	#" g#"'& 	
%@c:1
"'NICG
:
(flN#
(,V9fl "'$ 21571

_;Li68ffi
"ffi 0"'%57

#
CMN#
VJ¦¹n= AgGJ

= AgG
4f? 
J
=
 
J¦¹ ffi
 J¹=
4
J

& 2 NNH"'6QNffi,21ffiNNIC #"'#
2">ffi5 6(N#"%:Pff ([ffi,%ffi57

+9n"%$!21
(%(1% 2g(571

>;L 68ffi
"Hffi%6(%11
"')
m²K#,C&8L_&_ "'%ffi,$" N#


¹P= A(G


= A.ffi



=

¹  
CEC
"

AIC

AEA
"

C A
4' ?j45

¹4#
 6N#ffi" -4 3FffiM"'$ #
*ffi9%l;
ffi
")N#
 L" "%$ 2g#5 
%#
>;L.6Q#
c" -MUWV!Jsn! 3& ($"%$ ffifl "'$% N#
7#
ffiN,ffi # %ffi21ffiNNIC 9"%"%'ffi20"'I*) "'$9"F"'$ #"'ffi
21 # 0"D	1
 I">ffi
( "'$)"%'  2"'ffi%
12%1ffi% ffiC576("'ffi"%21ffiNNIC ffi B
"

!$N#4"%$F0*N#:("'#
 9N
,7"'$ 
*9ffi%ffi
" N
(
"'ff	ffi%i"%$Fffi%,ffi
 #

¹


 B
"H¹

&£3 N#ffi"'-vL3O -v3%$(  ffiN#N6Q% # NF:(
(flN_;

,ffi49fl Rjg1 6Q
"{fl 21ffi% Ł #
	h{:21 91
$571 ffi
­ N#5 7-45 '73&¸($%
:
(flN#
(,>ffi 
ffi"721:% 
 h{:21 91
$5717ffi
  ffiN571 -45 873 ffi
 "'$c:
21576N#1571
" "%$	,ffi1
'ffiN21Nffi%#R219"'#
 9fl21571
(%ffi
>;LS6Q
"' ,#*ffi1
4"'$%6&}($
5 #N#>6Nffi" #
­² ,C&ªL %N[9"%1{"'$( :
gflN#
,i"% "%$ 6($cC2+9NV69'ffi57"%1 %6921
fl

_;¢	:(%%#
1@ 5 ¡g1 21
*ffi12"%
,&
D
 1P"'&21576N0"' "'$ ffi
ffiNIC%P"'$( 6$9% 0*N#:("'#
 ,ffi#*
 # C "'$ %21

6ffi#	ffifl @:9"'#
{-3V$9V"' #  2
%1,&CD
 6ffi]"'2:N[91G"'$ 68% # N##"DC>ffifl "%$
6$ffi N#g21 c#
,7ffi V1N#N ffi!%%
9
21i
1!"' # 4(ffi57
£&H($46$ffi N#g21 c#
,
21
(#"%
 #
¶
¹
Q	¶

D
'B
¹¹
Q B

¹



¹
D
'B
¹

Q B




= A - 3
i*)811
"'9"'#
, #"F!#"'$ 1682"7"' "'#5 )ffi
 :%#
, -M3LflY"'1>57 ffiN,
#
' V
21
(21N:("'$9" - 3`5M+C
#
!'9"%]R1 
N#CF#fl
#
9"'$7ffi576NI"':nffi%!2
"'ffi
"+Gcv& 6&9"
"'$F"w
#
N 5 ¡(Rjg 6Q#
c"%

¹	<


<
	= AM(#"%
,)#

#
"DV1
 "%$F9%$>; ffi"%"%1
N#
1n
 ²K#,C&aLM-% 6N#ffi"' -f3Hffi
( -M73 flffin"%$!ff "'6QNffi,ffiC(3&c	
(#"%
 -3K"%$1

#
21571
%B

¹¹
Q B


¹

¶¸·

Bfi·
¹

Q	¶£·
¹
Bfi·

D
B

¹

Q B


¶¸·
¹
Bfi·

¹
Q	¶¸·

Bfi·
¹¹

B
·
¹¹
B
·

Q B
·
¹

B
·

¹
= ¶


Q­¶

¹
J
#
:(" #"77
ffi"7%9"'#R ffi
Cc!$1 
 ²K,j& L>&x²K
ffiNNICG "%$ %9"'# ¶


>
¶

¹
15 ffi
(
#
0"D	1
 4&ffi
( 4 fl7ffiN#NS6Q
"'>#
 ²K,C&L>&($1fl
(&]"'%ffi
,&1
ffi
21
g221:iffi
 "%$F6Q1]fl%571.9
ffiN#Ci92121ffi:
"'
(,Mfl!"'$0*N#:("'#
 9flHffi5 6(N#"%:
: 721
"&
? ff V!%N[9"%	"'$!:
gflN#
,i1%:(N#"' "%i"'$!6$C%#2+ffiNff 
P%,57 -g]3&'2  5 
>;
"'#
1 
7"'$i#
"'%:20"'#
7"%$   #V#
(:
21
#
C7"DV>2157680"'#
, ) 2"%!g"%$
#
:ffC9
2C fl21ffi
 "'$ 6%%:% ,ffi'ffi#1
"7ffi66(N 9N
,."%$ 2w$ffi

Nv&g$1ffi
%I*
 #
"'
#
N##"DC 2121:(%7
+ffi"%$ 
(2"%
 6Q
"Pffifl "'$(
#
ffi%#2   *N21#"DC
6%9RN}&£(${#
(2"'#
.6Q
"{#i:>"')"%$Pffi20"'ffi
.ffiflV"%$
#
:ffCffi
2C.flffi%214ffi

ffi66Q+ffiS
NIC7#fl "%$i'L"'EUYV
>
 n V%: 721
"%N#C N[ffi,6&>²V"%$V%+9%
)"%$i21#";
21ffiNxh %ffi%$(ffiflS
c:5
#
14
(21%1ffi%F%ffi6(N#C !I"'$ ]n 8ffi4%1
 fl%5 ²K,C& 4.- 3&¸2S"
"'$ 
+ffiN#Cm°1%*9ffiN#:1Vffifl ]n  -/%5 ffiN#NQ6(%1%:{,'9
c"w3n"%$i
("w
#
N##"DC>#	2w$ffi;
ffi2"%1%
#
C ffiN57"S"wL"'ffi
ffiC %ffiNN	ffi66Q+ffi
,>
(+ffiS"%$ 
(2"%
 6Q
"9fl"%$
#
ffi2 *ffi1N#g2#"DC 6%9RN !#"%$ "'$4S+*ffi1N
,ffi"%$ F = L¸$
>
µ

L>p?6$ -M² ,C&¸4
#
3&T2 
"'$ #*
, 61%:% ,'ffi(1
"7
(21%1ffi% "%$1 %ffiNNP]"wffi]" (%#flY"%
, ff!
	ffi%
!#"%$ "'$(i6%#5M9Cff ffi
()1N#
,9"%6&a($c:	"%$ 61%:{,'ffi(1
"V$ffi	F"%%"%2w$>;
4f?'5
 !²±oÃ-êÃ)Íb[¶A²´¸uÂuµÅuº1Ë ÂuÁ±c·wc[½c»uÂ ´·w `µ¹X´ºc·{²µ½»oµ·´³oµ&¹XºÂA$µ»u½ºL»UÞê;¶PºL»q´]Ã
ØUÕ¸u·µ½<c»AÂ&µ$¶u´¾&c»uÂ&æAÁ²µÂ¹]·w¹]²µ½H·µ]¶u·wµ½µ»C´Á»u²´c7¹XºL»uÂu²´ºL»u½Hc»uÂ;¸u»u½´Îk²µc»AÂ
½´Îk²µ<µÕq¸A²Îu·{UÀC·µ½¶µ¹X´¼cµ²¾cÃ

, )8120")
 "'$ ff 
("w
#
N##"DC&"':2"%:%!&($7"%%"%2w$
(, 21
"%
c:1 :
"'#N
"'$M%±°)ffifl!NN#
#
125 %.Nffi%,ffi7"%$9"F"%$C "'ffi"
#
N21 c
, "%$)65 ffiC. 
"'"%%
(,N#C6&j2S"S"%$i21#5 
%#
>;L 68ffi
"	"%$1i*1]C Nffi
,F#
"'
#
N##"DCPNN#H!I"'$
F

65'$
#
%+}  
"% %5 ffiNN#1 
1!I"'$MF

7_p?'$ !$(2w$ %IflY"F!I"'$  N[9%,
S+*ffi %6Q1 -/1²K,C&j4 2+3Hffi
(7"%$1#
#
N21 c
, ) 2"S# 	16 ffi!&>? ffi"% "%$9"H%:2w$
M"'%ffi
%I"'#

#
"DV11
 "'$(ff 6L"%"'%
 #i
ffi"{21ffi:1
#
C"'$>12
ffi]C.
("w;
#
N##"DC ffifl"%$)N#
, NN#1G
#
:(">#F%9"'$: "'. 25 6Q"%#"%

#
0"D	1
 "'$ "D	
]"'#
2"{ff ]"':2"%:% 
(79fl	!$#2w$&%ffi
(i"'$71
%,ffiC.fl5 "%$Pffi"'$(1!&¸($(
21576Q"'I"'#
 >#NN#:"%'9"%1 #
 ² ,C&ºL>&²Pffi
C Rjg n	. n! "'$
#
9%2) 
-/6N#ffi" -vL33 R%"
#
21571H:
]"w
#
N (: "% "'$( N#
, S+*{("%:
#
ffi
21{-6Nffi" -/?3%3 G
!$2w$ "',,ffi1"'$(1>ff!
 ]"']"'#
 9">"'$ N,ffi$c"%N#C&$,ffi$1>*9ffiN:(1>ffiflUYV -6N9"
-fc33&'($(n]"']"'#
 :66Q"%1
#
C'ffi#

(,i"'$!1
(1%,9Cfl%5 "'$!N#
,{21NN#`"'
R
i"%%:20"':1 -
#
121ffi:%Bfi·

¹
. A ffi
.B ¹

A3!"'$(%:,ffi$ "'$F

N#
1ffi #
"'1;
ffi2"%
,&£2S"4*
 $#,$1i*9ffiN#:1 ffifl<UYV "'$P%$("%14%N#N
#
125 P1N#flO; %:6(68]"'#
,
4f'fA
# C %ffi
(
,P"'$ 1
%,ffiC fl%ffi5@"'$ # ffi%#24ff -¶
·

# 125  6Q%I"'I*4
 6(Nffi"-v733
ffi
 *ffi1
"':9NN#C)1]"'%ffC "%$ N#
,>NN#S21576N#"'N#C.-/6N#ffi" -M33&H²Kn

n! "%$
%$ffi"7S+*
]"w # NI"DC ]"':2"%:%)ffiNIS+C (5 #
9"% ffi
 N#
, %ffiNN>21ffi

9" # 
%1
 -6N9"'4-vLffi30G -M3Sffi
 -M33&
  ý?üõLûä÷C§xõ+ g ý)÷ÜöLüßVfl÷mø  úU÷Qflý  oõLûhõLû÷ÜôòûÞôòö  _«Üû/  ­¬{ócó®
i ,57.-gŁ]3 2%168
(>"' "'$()6ffi%ffiNN#1NH"'1ffi(C 
9"':('ffiNV21
*2"%
 ff 
 
"wffiN#N *"'#2+ffiN 
21N#%:4!$(2w$ # (1"' # #N1 # C "%$4%5F:N#"'ffi
1ffi: ffi2"%
 ffiflK"%$
6$C%21ffiNNIC #"%
20" # :ffCffi
(2C ffi
 %$(+ffi #*
&#
"' # #N#"DC 57g(17-v :%N# *.ffi

3KffiffiN:221 G45'58 # 3& fl5M  {
"'%"$(1%7 "'$( 69"'#}; "%15768ffi'ffiN`gCg
ffi5 #21 ffifl
N2+ffiN#±°1 ("%: # ffi
21 
:(211 # C "%$ff "':

,M)812"% ffiflH]"wffi
"i"%6 ffi

# 9"%"'ffi5 1
(!&N($# #!
 21
"%'ffi]" "%7"%${"'5 6Q'9N (C
ffi572ffifl`6Nffi
)	+*4;
"': # ffi
21  # %*ffi1 #
 1,#5 7-g]3S
ffi
#
(R
I"'N#C)N#
,P2w$ffi
(
1NM&HD
 1"'7
_;
21N#:!%6L"'[9N5 :N9"'#
 GLg6ffi

 -v73`#H"'1
(1M"% #
21N#:"'%57
C

 

¹

G

A
	
 


¹ G

A

C

A
 




¹

ffi
(

A

A
	
A
 





¹
G!$1ffi576N##"':(1%{GDG  = 4'JL
#
2157 	16 
fl:
20"'ffi
 9fl
.ffi V1NNHffi
B
&ª($7%%:NI"'
(, V+6 cNIC 

N#
1ffi{*ffiN:("%
 "'$(1
 #
121
#
1
#
C "DV721:6(N1 21ffi5 6N# h #
C°
#
:(%,};99
ffi: @:9"'#
 - hW9
V3
A
Y¹
ACB
D
 
¹
A
W¹
A


= ¶,¹
D
B ¹

 




Y¹
D
¹
A

Y¹
A



D
B ¹¹ Y¹  Y¹ 

J -53
A


ACB
D
 

A


A


= ¶

D
B

¹D Y¹ 




D

A



A



D
B



 



J -4+A3
!$1 "%$ ("%:
#
ffi
21 ,:67%6Q11(Sffi
 	
G = 
	

ffi
(

G = Q
¹


A
	

A
&8($#V]C;
"'5 9fl !@c:9"%
(V57g(1NnN#g21ffiN

N#
1ffin21:(6N#
,
#
"DV1
)"D	 S+* 1
*N6Q1
6%ffi6ffi,9"%
, !#"'$.(*)81%
"{,%ffi:6.%6Q1!&¸D
 %,57 -gŁ]3 "%$>
c:571%#2+ffiN*9ffiN:
ffifli2g5721
"' flffi7"%$
#
:ffCffi
20C 57 9" µ¹

Aj 87'.ffi ¶,¹

- ?> 7'_J1587> 30G
 
¹

Q 8> ?(GVB ¹¹

-Q fC _JQ ?'765j7379


¹

-ML j jJ15j faL3>ffi
( "'$%$1ffi
5  21
]"wffi
"%{*9ffiN:9"' 9"nµ


L>7 AMffi%:¶


-fC7'L>J464'4'730G
 	


Q L9Ajp?gG
B


-4'pA'Lc4ffA

J!Qj7 c4+A

3Mffi
(



-vL'L_*4'J!Qffi4'7653&q($.57 21ffi:>;
6N#
,F2g5721
"' ffi%iB ¹


-QY4'pA'L 4ffAJfl> 7'L 4ffA

3	9
 B

¹

-v765>p?jJ17ffi?8L>l4 3&
 "M21ffi

#
 %$ff!
 "%$9"7"'$ N#
+9%1 *%
 ffifli"'$( 
#
ff* !@c:9"%
( $9 };
N:("%
( !$#2w$ ,%ff g6Q
1
"%[ffiN#N#C !#"%$ %1ffiNSffi576N##R219"'#
 '9"%¶¸·
G
. A !$1

"'$0C)9%i
#
%1]* #
  fl%ffi5  5 ff*
(, !#"%$M"'$(i21%%6Q
#
,>,%ffi:6)%6Q1£&i

"'$Mffi"'$$ffi
( "'$)ffiC576("'ffi"%2Mffi5 6(N#R2+9"%
 '9"%1 ffifl!"'$%)N:("%
(9"ffi
C
Rjg1 69"'ffiNnN2+9"%
 ffi ,ffi#*

#
C¶
·
G
Q
 	
G

·
G
>
- f 

Gfl

3{!$2w$ ffi%7
1,9"'I*

%1,ffi57M-gŁ]3&T($c: !$N#4"%$FN#g21ffiN*°11 #"%:
#
9
21 ,  9 "'$(C 6%ffi6ffi,9"%
ff!
Sffi1G "%$C 121ffC ffiC576("'9"'21ffiNNIC 9"Pffi
C&Rjg1 N2+9"%
,&¦($(#"':9"'#

m c
ff!
 ffiM2
*120"'I*.
("w
#
N##"DC'& ($ 
c:571%#2+ffiN!N:("%
 ffifli"%$ 
(
N#
+9
21:(6N !@c:9"%
 -M53O -4ffA3{!I"'$
#
:
9C&21
(#"'#
 >-
B
JwA3= >-
B
JV3>= A
!$2w$ 57572 "%$7
#

#
#
, 
(:(1
279fl	"'$(7
 SffiN#N{#{6%%1
"%1 #
² ,C& ?>&
4f'fC4
	
*2"'I*N#C):(
"' # N S+* 
c*ffi1N#68ffifl # :ffCffi
2C)ffi
 $+ffi	]"': # ffi
21
_;
"''ffi20" ffi
N#Cfl  $]"4"%57%#
21>"%$C $+*ffi7*ffi1C (*)81%
" ,ffi%:6 681Fffi

6%ffi6ffi,9"%
PiR
I"'S(5M9
 # :
 # CF"'$  #  # 
,i	ffiNN#!-/1!%
ffi6%$(ffi"nfl
B = Aj A6fMffi
 B = Aj L9A3& i:
,P"'$# 
(
N#
+9 #
c"%1%ffi2"%
 6$ffiF"'$(F1
(1%,9C#
"'%ffi
fl% fl%5@"%$ # :( Cffi
20C "' %$1ffii57g(Fffi 
(2+L"'1 # C "%$F,
( ffifl`"%$
21%%6Q
#
, 2:6N#
, 2g5 2
c"%	Bfi·
G P
Gff 	= ffiH&8($ 	+* 1
*N6Q1V
:(211 # C
"'$P#
#"%[ffiN 6:N1 
1ffi{"'$ # 9"%"'ffi5 ffiflH"'$72++*#"DC.ffi
 %1
 fl
B = Aj f %5Mffi#

"'$% ffi "'$0C ffi%MV16("P"'ff	ffi%("'$9"FSffiN#NV!I"'$ "'$(1F
1,L"'#*ffi),:6 %6Q1£&
¢	121ffi:79flH"%$2
*120"'I*72w$ffi'92"'{ffiflH
]"w # NI"DC "'$F"'
%#
 '9"%>ffifl "'$%
S+*ffiM6ffi21 9"% #4
(ffi" %: 721
"%N#C N[9%,F"%ff*ffi1%257P"%$1#{%IflY"4ffi
 "'$0C.2++C
@c:21 cN#C:4"'M"%$ # % # 
(,)
(:1
2ffifl`"%$
1ffi # C S9NNv&N($0C 9%F
(ffi"i11

9" B = Aj ?8L>&_(${S+* 
c*ffi1N#68!
:(211 
1ffi	"%$i"'6 9fl"%${2++*#"DCM6%ffi6ffi,9"%
ff!
Sffi ffi
 %6(%+9 # :("P
*ffi1P2121:(6cC&"'$)!$(N)21+*gI"DC ffi"%$C ffi%M
N#C
21
*ffi12"%#*ffi1N#C):
"' # N#P-/1{%
ffi6%$(ffi" 9"!Aj ?8L3&j($i	+* 1
*ffi1Nffi6821%168ffi
>;

,4"'4"'$ # :ffCffi
20C ffi
()%$1ffi	571	ffi% 21N1ffi%NICP]"'#
,:#%$ fl
B = A>p?8L # C
*C l) %1
"{	+*1N#1
,9"'$&¦($( # :ffCffi
20C ]"': # ffi
2P1
*N6QP5 ff*{fl/ffi"%1
ffi
7121+Cg	9flY"' #"n+ffi2w$G
P= A45 6($ffi%*°1#
,i"'$ 21ffi
c*ffi120"'#*ffi 
L"': 9fl8"%$n
_;
"' # N##"DCMffi
 #  # #
, # :(
ffi]C 21
(#"%
4-21576ffi %
ffi6(%$ffi"% flffi
B = Aj ?8L
ffi
 Aj 3&6($!N
,i"%15
#
$+*:nffiflQ"'$( $+9H57ffi576NI"':(S %%
"'[9NN#C
*)811
"&8($( #
#"%[ffiNc1
*ffi1Nffi68
#
%16 cV#
"' %0*1%ffiN 6ffi]"'Hffi
7N1 I"' C575 0"']C
ffi4#"4$#"% 
 = Aj "'$7S+*)ffi5 6(N#"%:>#4,ffi1
'ffiN#N#C.Nffi%, 
+ffi 
 =@A "%ffSffi
!$2w$ "'$( 
*1N#6Q 6(%69,9"'!&($ %$(+ffi #"':(
#
ffi
(21 ffi576NI"': "'
 "'
°1% 
(+ffi 
 =  
2M9,ffi
 5 ffi
"%'9"%
, "'$7N#
+9%N#C 21
*ffi12"%#*ffi)2w$ffi%ffi2"%1
ffifl #
"'
#
N##"DCFffifl "'$(H5 6&_? *"%$1N#1%G:
N#± 9 "%$
#
:( Cffi
20CM57g(ffiG"'$ %$1ffi
]"':
#
ffi
21V
*ffi1S2++C7*ffi1
 9flY"%1n%1ffi2w$
(, "'$(
#
ffi"%"%5 	ffiNNM&8($H
#
12+9:%
ffifl	"%$7%:
#
21#"'#2+ffiN 
9"':Pffifl	"%$ 2%168
(
,
#
#fl:(%2+L"'ffi
 -/B
·

. A3
#
C."%$
"'#5 {"'$(F%$(+ffii
*1N#6QF%1ffi2w$ "'$
#
9"%"'ffi5 9fl`"'$ 2++*#"DC #" $ffi  5 ffi,
I"':(
N[ffi,1 "'$ffi
 i"'$1$N>*9ffiN#:ffifl 

+{=
7
¶
·

>
B
·


Aj A'8i%{"%$9" "'$( 
(
N#
+9
1]"w
#
N*°+9"%

#
21571!%:  2
c"%N#C ]"'
,P"'P5M9
"wffi#
)%$(+ffi 
]"w
#
NI"DC'&
($ 2%168
(
,n? P%%:NI"'Vffi% ffiN 6%%1
"%1 
 ²K#,C&c? 9
)ffi 2
"%1
"
!#"%$ "%$ hY9
 6(%1(2"%
(!&C2 flY"'1"%$ 6ffi'9NNN
#
9%2i  1]"w
#
N$1 #
 "%$
5 #N#V69"`9fl"'$S21+*gI"DC
#
C4"'#5 
B
= Aj*4+?(Gffi N[ffi,
#
:( Cffi
20C#"':(
#
ffi
(21S]"wffi]"'
6%ffi6ffi,9"%
, fl%5 "'$i"%6 1
 ffifl"'${21+*gI"DC'&C "%S+*
c:5
#
1 ffi6(6%g5 9"'N#C
Aj&5' !$#2w$ 

:]"N,ffi$c"%N#C.Nffi%,ffi1{"'$9
	µº¹ 6%20"'
#
C&N#
1ffi4ffi
ffiNIC%&g
2
"'$m¶¸·

. A(G "'$(7ff # N#
1ffi%NIC :
("w
#
NP!#"%$&1%6Q120"F"% %$(+ffi ]"':
#
ffi
21
!$2w$ ffi% 11
 ffi!%$]"' 	+*1 9"
B
= Aj 8>ffi

B
= L>l47>&H($ "DVM
("w
#
N##"DC
5  #
"'1%ffi2" L" Nffi%,ffi1S"'#5 %%:NI"'
(,7#
 75 0!$9" %,:N[9	ff 6L"%"'%

-
B
= Aj 83& 
 *ffi1
"':ffiNNICG+"'$(H2
*2"'I*N#C4:
]"w
#
N#
#
:ffCffi
(2C4]"':
#
ffi
2n%+92w$1
"'$
#
ffi""'5 	ffiNN ffi
 121ffCi!$#N4"'$NffV1i66ffi,9"'#
, $+9{]"':
#
ffi
21
fl%5 "'$ 6L"%"'%
 %1
 #
 "'$ :6(6876ffi"7ffifl "'$ 
ffi6$ffi" 9"
B
= L>l47>& ($(
%
96%$9" ffi,1@c:ffiN##"'9"'I*1NIC !I"'$4"'$H
c:5 %#2+ffiNN:("%
 ffiflhY9
 fl
B
=R4' fA
%$ff!
7
m²K#,C&ffi?>ffi!#"%$ {1,:Nffi`6Q12H"wffi#Nffi
P#%%,:NffiK$1ffi7ffifl "'$!%%:NI"'#
,
S+*ffi 
c*ffi1N#68}&
4f'faL
 !²±oÃ
Ç
ÃAØºL¸o´ºL»u½?ºcÊÜ´³oµ<¹XºL¸o¶A²µÂÒµÕq¸A´²ºL»u½çháLè ç`à
È
è<çZ³oºc·{²ð]ºL»C´cP¶k²ºc´½{è?c»uÂ×<ØÒÅuºË
æuµÁÂu½[çe¼cµ]·´¹]c?¶A²ºc´½{è»&·wµ]±L$µçeÙÙè{ÃÛÜ±L³C´µ]··wµ]±L²ºL»u½»*´³oµ]·w[c-çZ²µ]Êe´{èHc»uÂ*¼cµ²º¹]´¾
çe·w±L³C´{ètæuµÂA½t¹Xºc··µ½¶ºL»AÂ
´º;³u²±L³uµ]·Ú´µ$¶Pµ]·w´¸u·µªc»AÂ+Á·±cµ]·#Ï»uµ]´¹[µ»oµ]·w±c¾cÀm·µ½¶Pµ¹x
´²¼cµ¾cÃ
(${"D	75:NI"'¡;D57g 
"''ffi20"'#
,>
]"w
#
NI"DC7%1,ffi571"%:#1 $1 157
]"''L"'
"'$ 	1ffiN#"%$ 9flff 6L"%"'%
 !$2w$ ffi)
#
1*ffi1 
 +ffiN#]"'2P:#:
# 
120"P"'
N[ffi,)"'5 6Q1%9"':(% ,%ffi
"'!&($(1%:(N#"'P611
"' $1 ffi% fl/ffi
#
Cffi
 "%$
%1ffi2w$ ffifl "'$4"'ffi
9% ¢V:%
Ł@ "'+9"%5 
" !$#2w$ $9
#
1
 :1 #
5 

#"DC
ffifl 21
*2"%
"':(!"%P9"'}&
) a©  uö  kô?ú _¥
h :(21 ffi1
($1#5 1Gj&#Gª N571Gª3&IGx45 87>&ª? 
N#
+9 {21#NN[L"'ffi
1G  Cg
ffi5 #2+ffiN C;
"%1571Gffi
(¢	Ifl:%219"'#
S9fln2"'ffi³² 1N#!&Hg6%#
,;	n%Nffi,C&
g:Nff*QG¦0&£2E&IGª3K9N:221 G¸0&IG45'587_&¸ "'
#
N##"DCffiflH5 ¡g1>; 21
*2"%
 ff #
  "'ffiNN
*ffi1"%21ffiN 2w$ffi

N`:
i

_;¢	:(%%#
1@2
I"'#
!&
j&0²KN:#fi=2w$£& ?A'LgGT5j45
4'47>&
g:Nff*QG£0&N2ffi&#GT3K9N:221 GT0&#Gª45658ffij&N? 
>;¢V:%
Ł@ 21ffi
c*ffi120"'ffi
 
 P"'ffiNN 21ff*I"DC

1ffi"'$421#5 
%#
>;LF6Q#
c"!&HD
£ # N#:2+6 cN# " ffiNv&IGN=& 
& - 
 £&p30GT3 %211#
,
ffiflV"'$m2nj= 
  19"E('9
fl iI*g#%#
£&nffiNv& ?(Gª{( ³;q?87ffi?>&¸2nC= 
 3 1%G 6(6£&
L}f?DjL'7ffiA>&
g:Nff*QGª0&£2ffi&#G,3KffiN#:212 G£0&#G 45'58
#
&£? ffi
N#
+ffi ffi
ffiNIC% ffiflH21
*2"%
.ff 
 
"'ffiNN(*ffi1]"'21ffiN1
(21Nffi%: :
(1H

>;¢	:%#
1@72
I"'#
!&j&>² N:#m=12w$£&g?6f'f(G
45afC4'&
4f'f?
